
Supplementary Material 1: Physiological experiments of CN-105 

 

Materials and methods 

 

Vehicle and Test Article Preparation 

 

The vehicle, 0.9% Sodium Chloride for Injection, USP, was prepared prior to handling the test 

article, by filtering an appropriate volume under a laminar flow hood using sterile equipment and 

aseptic techniques through a 0.22 micron polyvinylidene difluoride (PVDF) filter into a sterile 

receiver. Filtered vehicle was stored refrigerated at 2 to 8°C. 

 

The test article, CN-105, was mixed with vehicle for at least 5 minutes using a magnetic stir bar 

and stir plate and until a visually clear, particulate free mixture was obtained. The contents of the 

mixing container were quantitatively transferred into a graduated cylinder, and the formulation 

was brought to volume with additional vehicle to achieve the final concentration of 1.25 mg/mL. 

The contents of the graduated cylinder were mixed thoroughly by inversion. The formulation 

was returned to the mixing container and stirred for at least 5 minutes using a magnetic stir bar 

and stir plate and until uniform in appearance. Under a laminar flow hood using sterile 

equipment and aseptic techniques, the formulation was filtered through 0.22 micron PVDF filter 

unit into an appropriate number of sterile receivers. Formulations of the test article were stored 

refrigerated at 2 to 8°C.  

 

 



Animal Acquisition and Acclimation 

 

Twenty male and 20 female experimentally naïve CD [Crl:CD(SD)] rats of approximately 8 

weeks of age at receipt (Charles River Laboratories, Portage, Michigan) were used. All animals 

were received with a previously implanted femoral vein catheter exteriorized between the 

scapulae for intravenous (IV) dosing purposes. During the acclimation period, the animals were 

observed daily with respect to general health and any signs of disease. All animals were given a 

detailed clinical examination prior to selection for study. 

 

Randomization, Assignment to Study, and Maintenance 

 

Animals were assigned to the control and treatment groups via randomization. Each animal was 

assigned an animal number to be used in the Provantis data collection system and was implanted 

with a microchip bearing a unique identification number. The individual animal number, implant 

number, and study number comprised a unique identification for each animal. Each cage was 

identified by the animal number, study number, group number, and sex. The animals were 

individually housed in solid bottom cages with nonaromatic bedding in an environmentally 

controlled room. Fluorescent lighting was provided for approximately 12 hours per day. The 

dark cycle was interrupted intermittently due to study-related activities. Temperature and 

humidity were continuously monitored, recorded, and maintained to the maximum extent 

possible within the ranges of 68 to 79°F and 30 to 70%, respectively. Block Lab Diet (Certified 

Rodent Diet #5002, PMI Nutrition International, Inc.) was available ad libitum, except during 

designated periods. Tap water was available ad libitum to the additional animals received via 



water bottles at receipt and throughout the duration of the study. 

 

Drug/Vehicle administration 

 

The vehicle (0 mg/kg/day) and test article (20 mg/kg/day) were administered intravenously (IV) 

via the surgically implanted femoral catheter. The test article and vehicle were administered over 

a 5 minute period four times per day for 14 consecutive days, 6 hours apart (±30 minutes from 

the start of one dose to start of next dose), for a total of 56 doses per animal. The total daily dose 

was split equally between the four daily doses. 

 

Prior to and between each dose, the animals received a continuous infusion of 0.9% Sodium 

Chloride for Injection, USP, (saline) at a rate of approximately 0.4 mL/hr in order to maintain 

patency of the IV catheter. On the days of dosing, the infusion line was pre-filled with the dosing 

solution to ensure that dosing started as soon as the infusion pump was turned on. To ensure 

delivery of the complete dose, any dosing formulation remaining in the infusion line was flushed 

with saline administered at the same rate used for the test article (i.e., 48 mL/kg/hr) and was 

administered as part of the 5-minute infusion period. The dosing pumps were paused for 

approximately 1 minute between the dose and the flush to switch out syringes. Following the 

flush period, the infusion rate (saline) was returned to approximately 0.4 mL/hr. 

 

Cageside Observations 

 

All animals were observed for mortality and the availability of food and water twice daily. On 



dosing days, the daily observations were conducted at 30 minutes post the end of the dose.  

 

Body weight measurements 

 

Body weights for all animals were measured and recorded prior to randomization, and weekly 

during the study. The body weights collected prior to randomization are reported at the Week -1 

interval. 

 

Respiratory Monitoring 

 

Respiratory evaluations were performed on the first eight main study male animals per group. 

Animals were placed in a jacket and tether system prior to placement into the monitoring 

chamber. Each designated animal was placed in a plethysmograph chamber at least 2.5 hours 

prior to dosing. After at least 1.5 hours, respiratory monitoring was initiated to establish baseline 

data. The animals were dosed after at least 1 hour of continuous baseline recording and 

respiratory monitoring was continued for a period of at least 4 hours following the start of the 

first administration (Dose 1).  

 

Data were logged into 1-minute intervals and reported in 15-minute time intervals. Only 1 hour 

of baseline data were reported. Food and water were not available to the animals during 

respiratory recording sessions. Respiratory rate, tidal volume and minute volume were 

monitored.  

 



Blood analysis 

 

Blood analysis was conducted on all main study animals at the terminal necropsy. The animals 

had access to drinking water but were fasted overnight prior to scheduled sample collection. 

Blood samples (approximately 4 mL) were collected via the vena cava after carbon dioxide 

inhalation. The samples were collected into tubes containing K3EDTA for evaluation of 

hematology parameters, sodium citrate for evaluation of coagulation parameters, and serum 

separators with no anticoagulant for the clinical chemistry samples. The order of bleeding was by 

alternating one animal from each dose group, then repeating to reduce handling and time biases. 

 

Statistical analysis 

 

For all hematological, biochemistry, body weight and temperature endpoints where sample sizes 

for all groups were three or greater, Levene’s test was used to assess homogeneity of group 

variances. If Levene’s test was significant (p<0.01), comparisons with the control group were 

made using Welch’s t-test with a Bonferroni correction. If Levene’s test was not significant 

(p≥0.01), a pooled estimate of the variance (Mean Square Error or MSE) was computed from a 

one-way analysis of variance (ANOVA) and utilized by a Dunnett’s comparison of each 

treatment group with the control group; however, because there were only two groups involved, 

the above methodology for testing homogeneity of variance applied and the Dunnett’s test was 

reduced to a Student’s t-test. When there was no variability, no inferential statistics were done. 

Results of all pair-wise comparisons are reported at the 0.05 and 0.01 significance levels. All 

endpoints were analyzed using two-tailed tests. 



 

For all respiratory end-points (respiratory rate and minute volume), descriptive statistics and 

repeated measures analysis of covariance were used. The data were tabulated within each 

summary time interval and the arithmetic mean (Mean), number of subjects (N), least squares 

mean (LSMean), and standard error of the LSMean (LSMean s.e.) were calculated for each 

endpoint and treatment. The effect of treatment over time was evaluated using a repeated 

measures analysis ofcovariance. Factors in the model included treatment, time (after dose), the 

two-way interaction ‘treatment by time’, and covariate (average of the 1 hour of predose data). A 

mixed model approach was used for the analysis using an appropriate covariance structure. 

Results from the model with the smallest Akaike’s Information Criterion (AIC) were used. The 

first order Kenward-Roger (KR) degrees of freedom approximation was utilized. Figures 

representing the LS Means were generated for each respiratory endpoint to supplement the 

statistical evaluation of response to treatment. 

 

Monotonicity of dose response was examined using sequential linear trend tests based on ordinal 

spacing of dose levels. Two linear ‘trend by time’ interaction tests were performed: 1) high-dose 

‘linear trend by linear time’ and 2) high-dose ‘linear trend by quadratic time’, both evaluated at 

the 0.05 significance level. Neither interaction was significant; therefore trend tests on treatment 

means were performed at the 0.05 level for the overall segmentmeans only. No significant linear 

trends were detected among the overall segment treatment means; therefore non-monotonic dose 

responses were investigated. The overall effects of treatment and the ‘treatment by time’ 

interaction were tested using overall F-tests at the 0.05 significance level. Neither the ‘treatment 

by time’ interaction effect nor the treatment main effect was significant; therefore no further 



analysis was conducted. 

 

Results of physiological study 

 

Mortality 

 

Three study animals were found dead during the course of the study, including 

2 control (out of 20) animals (one male and one female) and 1 treated (out of 20) female. The 

animals died on Day 7, Day 6, and Day 9 of the study, respectively. Cause of death was 

undetermined for all animals. These deaths are not considered to be test article related due to the 

higher incidence in controls as compared to treated animals. 

 

Body temperature  

There was no difference in body temperature.  

 

 

 

 

 

 

 

 

 



Body weight 

 

Slight, decreases (5-6%) in mean weekly body weights, as compared to vehicle controls, 

were observed for both males and females, reaching statistical significance for females only. 

The observed decrease in body weight gain was likely related in part to lower body weights 

predose for both sexes, as compared to vehicle controls, despite randomization. 

 

 



 

 

 

 



Respiratory Evaluations 

 

LSMean respiratory rate values and minute volume values are illustrated and summarized below. 

There were no CN-105-related effects on respiratory function observed over the course of the 

study. 

 

 

 



 

 

 



 

 

 



 

 

Hematology and coagulation parameters 

 

There were no test article-related effects among hematology parameters, coagulation times (i.e. 

APTT or prothrombin time) or fibrinogen in either sex administered 20 mg/kg/day at 14 days. 

All mean and individual values were within an acceptable range for biologic and procedure-

related variation. 

 



 

 

 



 

 

 



Biochemistry parameters 

 

Chloride was statistically increased (up to +2%) at the terminal collection in both sexes 

administered 20 mg/kg/day. Increases in chloride were not considered biologically relevant given 

the small magnitude of the changes. Despite a few other statistically significant alterations, no 

other test article-related effects were noted among clinical chemistry analytes in either sex 

administered 20 mg/kg/day. All other mean and individual values were within an acceptable 

range for biologic and procedure-related variation. 

 

 

 

 

 

 

 



	

	

	

	

	



	

	

 

 


